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[#fFif*©*8ffl] 

[»**i] ^mfamfct, 

±%mmnvfm±.omitm t &m?z> z. t &&®Ltrz> 

[if** 2] ±Mmm±.(Dvm^-m.m^m^s.\z 

z. t itt&WLtt % if** i %&m<D*m&mmo 
[if** 3] ±mmtm\z±m-mmnfam<Dmmzg. 

zmxrn i mmo^m&mmo 

[if**4] ±fB¥*#S#«v'J3>g4££*:«>' 
U 3 c t*#«fr*llW53H 1 iB*©¥«#: 

£->U 3 £ £-T*W** 2 IB*©¥ 

[if**6] ¥W#»*±K:WI)l«ffKS»iat'*X 

at, 

[if** 7 ] ±!3£<fcJ!± £ p g**6«8r&1lrJf 
[if** 8 ] ±83i«SS*#ffi|©»W££ftT-S uil: 

£#®£t--3if**6 83*©¥*#:^ao«jt^fc 

[»**io] ±flB*Mttm0Siire?3>*;i4HR 
sfflViT^b-r* c t tc «t o ±ft^tm*Mi&Tz> c t 

« if** 6 tB««¥«#gB©§a3fi:tf&o 
[»** 1 1 ] ±m*mfc&mzis u a 

-> U 3 n t Sttft £TSit** 6 iBm©¥« 

u 3 >jst& e c t &<&m htzmam 6 ib«© 
¥«#SK©§ai£*&o 

±iB¥##*#U:©y- h«Wt, 

try- h«*i**T*¥*#:*«»:4J^T. 
±SBy- M&BlRfct, iSt§m#:l8l£ £©S5i««#(g|-h© 

[if** 1 4 ] ±Bafl;«tt±fEWR«#K©3ii5fc 
[If** 1 5 ] ±IB¥i»#*#:»-> U 3 
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[If** 16] ±IB p S!T«*-&*Ji»4Jj 1 !^* 
[If** 1 7 ] ¥*#*#LLt£y- httftK&Jgjg&r 

-siat, 

try- h««ft»*-r*xat«*r* 

10 K*IltftBlft»)«t*Itt, ±fBi9il£«#:)g|©*® 
K & J&fc-T & ig £ £#tr c £ £ T S 

[if** i 8 ] ±&mmigtiim<Dim&&<kTz z. t 
K«t o±es8<b*e»j*-r* c t^t £-r*if** i 

7 SB«©**#:««©iSig^So 
[if** 1 9 ] ±!3i«Sf«#:|SI©Sffi£ ^7X^Sft 
HTSKt-r* C £ «fc 0 ±.KAfcM*J»titt* z 

££#m£-r*if**i 7 iB«©¥«^fg©»!ifi* 

20 [gf** 20] ±mmmn<*m<Dmm&7i>*i)i<3tm 
&m viTftfls-r * c £ k £ o ±e*fcji sfBJts £ £ 

[if** 2 1 ] ±iB¥«^*#:«-> U 3 
->'Jn>Ji"C**Ct*«rllt-r*»«*l 7fB*©¥ 

[91**2 2] ±lBpffl*tt»$#JIH:jfc 
"T*^U3>JiT?»*ilfc*»*fr*lll**l 7 IB* 

mm^mmrzm.mi 

30 [0 0 0 1] 

mwvmrz&ffifrm: z.<d%wiz. *m#&m3<z. 
zf*<Dmm.j3m\zmv, y-htsi:ps^« 

^f->'J3>I$fl^liM I S (Metal-Insulator-Se 
miconductor) h 9 >PX 9 ^>*«#:gSic3iM b 

[0 0 0 2] 

[«£*©&«] «Atf'>'j3>*1S*ffll'>&MOS (Me 
tal-0xide-Semiconductor)a¥*#:^fli©*tiStw*5V>T 

b, is u a s & * y- h m»m * ->u 3 >s 

T©y'Ja>H«(t MOSI^MlCiittS; 

jStt*«*sn*. 

[0 0 0 3] ifi^, MOSM¥»#:g«{C*^Ttt, K 

*Wbfc#uy-hifii»mfe»iK<tstioo*D, y- 

0 7 /zm1tttt©MOSS¥*#:gfifc*3W-*>y 
-h*fi»MiUT©->U3>^ta©JPS«l. 2nm 
8fl!t:a«if3BSnTt»5^ Cl©«fc5 Jc»Viv"J 3 
50 >»fld«JiiJi-et4y-hU-^«SE*tit^:L/TUS5C 



3 

m&m *mm ? & z. t Am s nt v » * . 

[0 0 0 4] — ^ ifi*p, CMOS h5>5?^^fc*V> 

fffl&»CMOS b5>^X^£liJ&T<5p? : -i'*JI'M 
OS h7>^X^itfn?-t*MOS h?>^^ 

S^tl5±5fc&oTH4, £©<£3&S:#f;:*f#lT 

«fflt»sn«*t>* (b) ©swa, *f-hnmmi&m. 
«jE^©^J6fcy- mmm*-mm< hftm^. -m 

[0 0 0 5] 

>»;**©L*WWtEE©SE»«, y-h*fii»l^<!:bT» 

*3V>T&, ^©s;si«#:Jltt*;^ilK^^Kt!c{c«fcD^ 
8fc»istTi/*3;:t*6w*i:si;4fcft, 

[0 0 0 6] bfc*J^T, Cffl»W*J*»tL/«J:5fr* 

\z, y—bW&tzm^znzvMi'V 3>atopi^ 

frfi^ty- h|6i®:^saiabTTitfe©¥*#:*#:iCttfic 
U h5>5>X*©L£V>te«m©^Ki<&3l£j@;i-r© 

Zft%)\zMjkTZ> c £#?**i|Mi*#8ii4j «£#■*©« 

[0 0 0 7] J:0-«»fcH, rG5^BJ*i«^bJ;5«i: 
•T-51*^«> iSiSim#:M©-he©pM^M%##S^© 

[0 0 0 8] 

fc, £©3B9i©3&l©»9iH. 

#±©ifSlJ§«#:|gt<h> S5$l*^IR±©^b»tSWr« 
[0 0 0 9] C©58W©iB2©*?ie, ¥*#:»#:±(C 
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S©«jg*feT*-5o 
[0 0 10] £©S89§©Sg3©5gBJl«, 

*##»*:±©y-h»«Kt, bmmm± not* 
< t & p m^mm^m^w— bmm t s^-r-s^ 

i^SIfcJS^T, $*-M&MJttt, i«fg|«^iil© 
iSS§*#:ffil±©3fbJI £ tfsti Z\ £ ZftMtVZ &©"? 

[0 0 1 1] c!©3i?aj?©?g4©5gHj§«, ^##:»^:±(C 

v-bmmmzmi&Tzjmt, *f-bmmm±\z'j>t£ 

10 <t%pM^MVsttm$:'£tS5'-bnmS:5&}&tZX 

JfK-r*I8t, i*W*fl:flt©£ffifc£rt:Jifc»J«'r«I 
@££^tr;i ££#!!!£ £tT 3 t>OT»5. 

[0012] z.<D&wiz&^T, nfmn&m\z. £#e$j 

Afcf A 1 2 0 3 , Zr0 2 , Hf0 2 , P r O2 &£© 

m, 26-5^tt^-ne.©>'U'jr-h^ sswacns© 

7G*©*7caW« =7C3R*m£bTttH f A 

20 10 x ©Hl> 35fca£n&©Mt*=Ji£U:«JiL 

fe«H*jg (09>Lff, A 1 2 O3 /H f 0 2 /A 1 2 O 
3 «»«it) fcdfCfc*. E©*KfMW«©#fi!HCH:# 
a©^feS:fflViSclt*tT?€-5*t, MAKf, ALD (At 
omic Layer Deposit ion) ^ttl^JR-fb^ffifiKS (M 
OCVD) fe, X/1>y^U >^W<££*£ffl<^ 3 

[0 0 13] Sfc, £&*#:I8©T*£&3¥*#:2£#: 
tt, A*;i^©¥3*#S«©«fr, ffi£©«t£±ic¥i*#: 

± k x tr ^ * * $ nrcm m a -> u a > 

^ym^^UT^JVyyT. (#&«) ->U3>I, 35 
Cav'^^im-^Aii^ftSf**! (Si 
-Gel) J)t»||'>U3>aiS«, 
CZ (Czochralski)J£, MCZ (Magnetic Field Appli 
ed Czochralski) ft, DLCZ (Double-Layered Czoch 
40 ralskOft, FZ (Floating Zone) ftft £:©Vvf ftGDjjg 

u >y^> H©^«tt^©fc»tafe6*ii;2e)*ss7x- 

[0 0 14] S<fcJB«, AS«Jtc«, KBf«^:Mt 

(' SftH Srlt* $ « CI £ Ic «fc D ^ b T <& «k 

50 ©fflJSSSWTSo — fSt*lf*t, SSf*flcK^Al 2 



5 

o 3 mtm\*A 1 totNtoit-etrnt 

«fSftt#:aSE*iA 1 2 0 3 SYbJBtbT 
A 1 iOtNt©ft^ftit»*t«. 
[0 0 15] *®f*«:IB|C0^ii^ifiS?gfUT-5«^(C 

T ttfl A tf JRSMbte A: 2 &/B V > T <b J; Vi„ £ ©gffcjf © 

tz&fr-r fz tb . $?S§ K f4£ft« ® * S ttWflBfc Kg 
D/jN£<»ffft3„ £©gfl;JI©JP£«, flSijf*#:J@l© 
«» J WPa&d*fc MAH 0. 

5 nmiSfJTTS^. 

[0 0 16] pi^MUttlft l$W!;iJt*fflJ;5 
£M#f^£&£fc©T&oTfc<u^s, iiwicB, * 

f**^tt4->'J3>l (JtMSSil, 

[0 0 17] -HRWfcS. M I S 

MI SS^iMf, 
«»MI SSf«#Sfl« /H*-7-MMI SI* 

[0018] ±mz>£5izmfS,-znr£z.<D5£m\z&n 

S^*B*©K«t*5»f*Jlt36tT?**J:t«»6, £©g 

U 3 >g tf» © p ttrt'ffiBf «#K £ SilT 3 © £l» 
[0 0 19] 

miz&^t* m—co%i>ft\z\zm—(Dn^&tfTo wi~ 

*5l/iT«, nft^MI S h 5 >i^X^fecfctJ J p 
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I S b7>> ! X5'0^&iU5iiii 1 01~09 

tr*3ViT«p^-v^M i s v^yj^^mmmz-o^ 

[0 0 2 0] CO— IftfcJMBKfc^Ttt, hi icas-TJ: 

>3t«l KfllAtfS i 0 2 2* 

(P) ©«fc5fcnST«*rftj^«fc^*>ftA"r*£ 

#gtffi« 2 ©ET©BB?>© n ^x;U«f fc n 3PRK4fe£8 
^Wfc-r^&ATSCtlciD n + m<03"r*)V7> b 

l©fiH£«*K:, pff*MIS>7>^©l/t 

ff5. WAJiRCA«5fS*&ff5Ctte«fcD->U3 

0. 1 X 7 y ft**«*»«i±tf«*K± 0 

^ [0 0 2 1 ] jfcic, m 2 (c^TJ; 5 tc, >-'J a 1 
±K«AJiALD»KlJ;0»W«#:il3«»riE'r-&. d 

i**T?*«. *^&9fct4, £©i3;g§«#:JBI3 £bt. M 
*ti, ^3JBt©*i2. 5 nmTS i 0 2 K&JMMHt 
1. 7~1. 8 nm©A 1 2 0 3 K4>, «&SB&?J&*4. 
0nmTSiO 2 IiSIf*U. 5nm©Hf0 2 I 

[0 0 2 2] 3 ©S?W©£{fc$Lg£fT 

[0023] HiofciS-riSC, z.<r>*7vm\>WkM. 
mcisnTwu fflin o i ©TSBc-y-t^ i o 2 *t 

KWStt, C©-y-fey^ 1 0 2±Ci/ij3>SlH»t 
fi^n««t'5tC^TVi-5o t)"fe^ 1 0 214, >&W<Z 

l o«ffiT»K:ia:W6n&*S«AP 1 0 3 £ffibT£ 

comm&i o i t:«A^n, &3^«sag^i o 

40 *H}Sn«J:3i:i6:oW5. S«JSAP 1 0 3 

tJ4*a:*a5^fc*»t*«ia*i 0 1CD|«T«ICS, 
7nyhJWWXl 0 4Sr^bT^-^ J f#>^' (T 

MP) 10 5«g3n, ro^-w^>yio5 
frctOMSSi o l st-f ;i/7 u -T?lta#15t4 j: t 
w-c&z&vizte-oT^Zo mmmi o i©«±si5{c 

t4**X^AP 1 0 6>W6fett<*n, C©^X^AP 1 0 6 
SILTffllSl 0 l©rt«5Kg^ (N 2 ) isx*m\ 
t«;:tOT*«J:5i:aoTn*. Wi o 

l©±fflC«. BriliS (RF) fg£gjSl 0 7*tKW6 
50 m»5. il©iafJl&«±g«l 0 7 «, RF"?yf> 



(5) 



2003-282873 



tftfyZX 1 0 8 5tttRF;W-V-X 1 0 9tm 
[0 0 2 4] Z.CDM 1 OC^T^i^l/g'ffcglB-Cg'fb 

i o 3^e,®a^i o i rtfrjRAbT-y-fe^ i o 2± 
tcifcST^ ^bT, ^-#3H^>:/1 o 5\z&r)® 

mm^i o i©i*igBfcN2 ^^^A-r-sttfetc:, 

£©R FA'y— ©EPJnfc Jc^T, SiiS^l 0 l<D±ffi\Z 

y-XRF/W- 1 2. 
£E^J 1 0~ 

mm 2 o~ 

#X N 2 , 

[0 0 2 6] ^©cfcifCbT, |2I3^^-r<fc-5{C, ftWI 

:ffl»M40j|su 1 ^frfiSKttGijAfcfo. 2~o. 
3 nmT*5. 

[0 0 2 7] ^JAfi^ffiCVD^JriOSS^® 

^ (RIE) SSr^ViTX-y^>y€rff 5 ■r.tfCJcD C 
©p^ili' | j3>«, K(c»^©T»©Sfti»4*5 
£tfifi5S!«#:B? 3 tBfJfcJBttKrti'-x^ifr*. £© 

-5, HCDffc, U'S^X h/^— >*BH&"r*. <!©»&, 
y-htl5i->ij3>Itl t©ra©]«^im#:lK3fe 

[0 0 2 8] l3 5(C^T<t5tC, ^-K*®5^ 

■7X * 1 bt-> U 3 >S« 1 \Z p iHT*B**ffi«ftK:-f 
^->aAT^)ilt(CcfcD> WZV-xm&1$<£Zt\ i l"1 

«6 ty- Mis c#i/Tias^»fc»^t*. £ 

©pM^*B4SjiL-T«^J^«B-^BF2 fc/BH*. 

[0 0 2 9] "A\Z. m 6 fC^-fJ; V VZ, «*.fiffl?£ECV 
D te^EE CVDSafiCiOS'ija >B?fc®K> -> U 3 

[0 0 3 0] Bi7iC^fJ:5lC, y-hm®5*5 

.fctflM H^^-^X^— tf7 SrVX^iL-Tn^X^ 
Kpffl^FiMfctWaflEK-f *>ttAf « C £ fc* 0 
h«ffi5C^bTeBS-&6t)^#iJ^«p + U©V-X« 



So 

[0 0 2 5] 

io 

5 6MHz, 2 0 0~1 0 0 0W 
10 0 mTo r r 

6 0g>SS? 

3 0 0 ~4 0 0 s c c m 

«8*«ktf i*K>ti«9«»jat , r*. ufflps^Mt 

£bT«#lxJfB^BF 2 ^It^. ftlZ&f&V tc^Pf 
*W«IK1H«6 ttzn6CDV-XlK*8 « J:tf I« W > 

9 © p " £®4&ftK4feX&8ff 8a ( 9a ^«tfiSc"T 
-5c '©«, ^^->ffiA$tlfc^FM^©«»65ffittfli© 
20 £«>©8&4&a£fT 5. tniCiot, LDD (Lightly 
Doped Drain)J?fji©p9^*;HvI I S h?^^ 

[0 0 3 1 ] JfcK, ^*»«1©^?£, WAtfX/ly^U 

&mmtuTm*.\*zi/vvb (co> n (la^-trr) & 

Hi, 'ffl3WM*sgiiMl/TU5->'J3>I 
*l*J:r;pa*»»^U3>«*63!c*4r , -h«iB 

30 H8fcjS'r<k3fc:, y-x*«8. 9££tiy-h«i 

5±Cfh^n3/t;K>->'JU-f H (CoSi 2 ) si 

[0 0 3 2] #{C, Bl 9 tC^Tcfc 5 K, ^5fe^»©^ 
& MAtfft£CVDtt*MEECVDttft££<kD, S 

(PSG) I, ^i'J^'J^-h^X (BPS 

g) n, 5/«j3>a[flaii**v>»4*n6o«jiKa£«> 

e^^IMmi 1 ^©JIlKlitei&IRl 

*« 5 _k©JJfJE«#«Xy f>«ST^. C £fC«fc 0 3 

>*#h*— ;H 2, 13, uswn. 
[0033] «£*4>*n©:&& 0g*.t2Xgft*& 

/I y * U > ^Stfc £ iZ «k D S«£flfffc A U 7 2>&)V 
MS^bTIB«»», (Al) IR, 

^-r-5^i:(C<J;0> 3>^^h*— ;H 2, 13, 14 
50 y- ht!5 iS^StlfcS3i»l 5, 16, 17 
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[0 0 3 4] i&SKJfcCT, ±«©E»^I 

[0 0 3 5] «±CD«fc5(C, i©-*JS^{Cj;n«, 

&mw.fcm 3 ©*m£ ^ s?*;^^^^ v^T^fr-s z. 
tiz£K>m&t£mm<DMm<Dmitm4*Mmv, *©± 

iz B p U 3 6 & 2> 7- h 5 £ 

^J&LT^-5©-C, i!©y-h«®5©^JEi£^©iijgI 
@K£V>TfTfc>n&#«©^g££D^- b*ffi5 £ 
Jft&T £ p S^*glt -> D 3 >/I f © B jWSB Kfefft b T 

b &&mn.fcm 3 &aj®LT-> u n i ic&tfc-r-s 
3>mmuz$kwt.-f2,zi:\zmm?z>pfr*ji<M i s 

h 5> > ^ © b * ^<fi«J£©ai!j£:JWJT3 £ £ 
^niCjcoTffiWM I S h5>^X^©iHH±^&£ 

#«fi©§Siife&S£ 9 ©|6]±£0.5 S„ £ 

fc, ^bS4©0S«O. 2~0. 3 nmtifeT/Jx$ 
t^©T, i«^*#:K3 0S5^^«^^+^(r^T^i 

[0 0 3 6] J&U, ^©5gBJ©-Hii^{C^^*:#:W 

[0 0 3 7] 0t|*tf, ±a505-*Sfi^CfeViT^^fe 

»». mm.. »#, 7u±xtiL}£\t$><m-zbM 

[0 0 3 8] 09*. fi, ±i£©-Sl«ffi{C 

fe^Tti, y- h ti 5 5 p i^fi-> ij a > 
tfttr £ H - tr > i^r-s * 5 l t fe «t v>„ 

[0 0 3 9] ifc. ±j*©-*Jt»tBfc*V>T«, 
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T€ft*, ffi©«f&©fc©£ffl^Tfc«fc^„ Hfc, 010 
[0 0 4 0] 

#:ik©±h© p wxwtst&im. mx\z?-vw&\zm 

m&mmisT¥m&&mzmm-rz><D*G%)\zffiit?z> 
z\<Dtztt>, z\ <d \z p spf*e& 
ttmmrz> z. t tcjgHT -s p ^ -v *;i/M i sh9>^x 

So 

[0®©«*&l!l9i] 

[0 1 ] dO»WCD-*|(|jg|BKJ;*ffi*lM I SI¥» 

50 [02] zomwo-Mffimmiz&ztemMi sm^m 

[03] C038tHO-*«»IBfcJ:*««MI SM^m 
[04] oO^B^©-ftM^SgicJ;Sffi«M I SI*« 
[05] ro»9i®— HEW»IBfc«fc*ffi#IM I SS¥« 
[06] Cl©^BJ<73-*igP^fwJ;SffittM I SM*m> 

#mm co «ig^ g= £ grr s tb © m m m t $> « . 

[08] uOmcO-ftlMtiSffilMI SI¥« 
^SS © Mit^fe ft |% BJT -5 & * © K M 0 T? 2fe S „ 

[09] z.<Dmw<D— mffiMmz&zftmyi i sm^m 

#:«S©Sljt^?Sft i^B^-r -5 fc*©Slf W0T& -5 . 
[010] c:o5BW©— ft*»iBicj:*ffl»M I sif 
«^fi©»jg^rj*JC*5ViTjSiSgmft:IK©^ffi^fflii 

[^©isiBj] 

40 i • • • ->U3>^«> 3 • • • ustsim^a. 4 • • • 
grts, 5 • • • 7-bmm. 8 • • • v-x««, 9 

• • • HP"T>ffi^, 1 0 • • • 3A;Pk>iJU-'f 
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